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EP 3 237 480 B1
Description

[0001] The presentinvention relatesto an aqueous coating composition comprising a urethane-acrylic hybrid, a process
for preparing such a composition and a coating obtained from such a composition where the coating provides a soft
touch sensation with good transparency for surfaces coated with this composition and/or where the coating has good
mechanical properties, like for example block resistance and/or good barrier properties like for example water and/or
coffee resistance.

[0002] Coating compositions have long been used to produce coatings having desired coating characteristics. Tradi-
tionally, coatings have a visual function. For example, they protect the printed product and finish the printing image.
Haptic coatings provide additional properties. Haptic properties also approach the other senses of a person and enable
a multi-sensoric marketing. Feeling and touching is a subconscious process that is regarded very important in the
perception of materials. Coating a surface with a soft-feel finish is intended to provide a soft, warm touch sensation and
also to give a sense of premium quality to the object. Surfaces can be created that provide a soft or velvet feel or that
remind of suede. Luxurious and sophisticated are words often used to describe the effect a haptic coating can produce.
[0003] Very often, the visual aspects of the substrates are important and therefore the transparency of the coating is
crucial. With a matt, but transparent coating, the colours in printed materials can be enhanced significantly. For example,
darker color palettes will appear more muted, sophisticated, when a matt soft touch coating is applied. Also wooden
substrates maintain a natural impression by the use of these coatings.

[0004] A running behaviour as even as possible, a good scuff resistance and a very good block resistance are regarded
as important properties in the application areas of these coatings. In case the coating has a poor block resistance, there
may be an undesirable adhesion between two coated surfaces.

[0005] WO2010015494 describes a one-component coating composition based on an anionic polyurethane aqueous
dispersion with a medium particle size above 600 nm and a specified (low) acid content. Soft-touch properties are
claimed, however it has been found that mechanical properties like block resistance and barrier properties like coffee
resistance are poor.

[0006] The mechanical and barrier properties can be enhanced by use of two- component coating compositions as
soft-touch coatings comprising polyisocyanate crosslinkers and aqueous binders as described in EP1647399,
US2008021153, W0O2012052406, US2010092766. However, the disadvantages of such systems are the short pot life,
handling of toxic polyisocyanate crosslinkers and the side reaction of isocyanate with water causing carbon dioxide
bubbles trapped in the final coating. Furthermore, these two component systems may still demonstrate poor transparency.
[0007] One-component coating composition in the context of the present invention are understood as coating com-
positions which do not need to be subjected to crosslinking upon drying to obtain a coating. Thus the aqueous coating
composition that is applied to a substrate does not need to contain a crosslinking component to obtain a coating, and
thus the pot-life of one-component coating composition is longer than of coating composition to which a crosslinking
component needs to be added in order to obtain a coating.

[0008] The object of the present invention is to provide aqueous coating compositions which can be applied as one-
component coating compositions and which may result in soft-touch coating combined with good transparency, good
block resistance and/or good barrier properties like water resistance, ethanol resistance, detergent resistance and/or
coffee resistance.

[0009] Theinventorshave surprisingly found thatthe use of urethane-acrylic hybrids may resultin improved mechanical
properties like block resistances and/or improved barrier properties like water resistance, ethanol resistance, detergent
resistance and/or coffee resistance and also combine good transparency in soft-touch coatings.

[0010] Accordingly, the object of the presentinvention has been achieved by providing an aqueous coating composition
having a soft-touch upon drying comprising dispersed polymer particles, wherein

(i) the dispersed polymer particles are polyurethane-vinyl polymer hybrid particles obtained by free-radical polym-
erization of at least one vinyl monomer in the presence of a polyurethane,

(i) the polyurethane and the vinyl polymer in the hybrid particles are present in a weight ratio of polyurethane to
vinyl polymer ranging from 1:1 to 20:1,

(iii) the polyurethane is the reaction product of at least the following components:

(a) from 5 to 40 wt.% of at least one organic difunctional isocyanate,

(b) from 0.5 to 4 wt.% of an isocyanate-reactive compound containing ionic or potentially ionic water-dispersing
groups having a molecular weight of from 100 to 500 g/mol,

(c) from 40 to 80 wt.% of at least one diol having a molecular weight from 500 to 5000 and preferably a glass
transition temperature from -110°C to +110°C,

(d) from 0 to 10 wt.% of at least one active-hydrogen chain extending compound with a functionality of at least
2 (other than water),
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EP 3 237 480 B1
(e) from 0 to10 wt.% of at least one diol having a molecular weight below 500 g/mol,

where the amounts of (a), (b), (c), (d) and (e) are given relative to the total amount of components used to prepare the
polyurethane from which the building blocks of the polyurethane are emanated, and

where the isocyanate and hydroxy groups on the components used to prepare the polyurethane are presentin arespective
mole ratio (NCO to OH) in the range of from 0.8:1 to 5:1, preferably from 1.05:1 to 5:1 and even more preferably from
1.1:1 to 3.5:1.

[0011] Preferably, the aqueous coating composition having a soft-touch upon drying comprises 90-99.9 wt.% dispersed
polymer particles and 0.1-10 wt.% of surfactant (whereby the amounts are given relative to the total amount of dispersed
polymer particles and surfactant).

[0012] More preferably, the aqueous coating composition comprises

(A) 75 - 99.7 wt.% of dispersed polymer particles,
(B) 0.2 to 15 wt.% of rheology additive,
(C) 0.1 to 10 wt. % of surfactant,

whereby the amounts of (A), (B) and (C) are given relative to the total amount of dispersed polymer particles, rheology
additive and surfactant.

[0013] The aqueous coating composition according to the present invention comprises dispersed polyurethane-vinyl
polymer hybrid particles obtained by free-radical polymerization of at least one vinyl monomer in the presence of a
polyurethane, preferably an aqueous chain-extended polyurethane.

[0014] The polyurethane and the vinyl polymer in the hybrid particles are present in a weight ratio of polyurethane to
vinyl polymer ranging from 1:1 to 20:1, preferably from 2:1 to 16:1, even more preferably from 3:1 to 12:1, even more
preferably from 4:1 to 12:1 and even more preferably from 4:1 to 10:1.

[0015] Methods for preparing polyurethanes are known in the art and are described in for example the Polyurethane
Handbook 2nd Edition, a Carl Hanser publication, 1994, by G. QOertel. The polyurethane (A) may be prepared in a
conventional manner by reacting at least one organic polyisocyanate with at least one isocyanate-reactive component
by methods well known in the prior art. Isocyanate-reactive groups include -OH, -SH, -NH-, and -NH,. Usually an
isocyanate-terminated polyurethane prepolymer is first formed which is then chain extended with an active hydrogen
containing compound although a polyurethane may also be prepared without a chain extension step.

[0016] The polyurethane present in the aqueous coating composition of the present invention is obtained by reacting
at least components (a), (b), (c) and optionally (d) and optionally (e).

Component (a)

[0017] Component (a) is at least one organic difunctional isocyanate. The amount of component (a) relative to the
total amount of components used to prepare the polyurethane is from 5 to 40 wt.% and preferably from 10 to 35 wt.%.
[0018] Examples of suitable organic difunctional isocyanates (component (a)) include ethylene diisocyanate, 1,6-
hexamethylene diisocyanate (HDI), isophorone diisocyanate (IPDI), cyclohexane-1,4-diisocyanate, 4,4’-dicyclohexyl-
methane diisocyanate (4,4’-H, MDI), p-xylylene diisocyanate, p-tetramethylxylene diisocyanate (p-TMXDI) (and its
meta isomer m-TMXDI), 1,4-phenylene diisocyanate, hydrogenated 2,4-toluene diisocyanate, hydrogenated 2,6-toluene
diisocyanate, 4,4’-diphenylmethane diisocyanate (4,4’-MDI), polymethylene polyphenyl polyisocyanates, 2,4’-diphenyl-
methane diisocyanate, 3(4)-isocyanatomethyl-1-methyl cyclohexyl isocyanate (IMCI) and 1,5-naphthylene diisocyanate.
Preferred organic difunctional isocyanates are IPDI and/or H4,MDI which provide improved low yellowing. Mixtures of
organic difunctional isocyanates can be used. Conveniently component (a) comprises IPDI in an amount of at least 30
parts by weight, more conveniently > 50 parts by weight, most conveniently > 70 parts by weight, relative to the total
weight of component (a).

Component (b)

[0019] Component (b) is at least one isocyanate-reactive compound containing ionic or potentially ionic water-dis-
persing groups and having a (number average) molecular weight of from 100 to 500 g/mol. The amount of component
(b) relative to the total amount of components used to prepare the polyurethane is from 0.5 to 4 wt.%, preferably from
0.8 to 3.2 wt.% and even more preferably from 1 to 2.5 wt%. As used herein, potentially anionic dispersing group means
a group which under the relevant conditions can be converted into an anionic group by salt formation (i.e.deprotonating
the group by a base).

[0020] Component (b) comprises any suitable polyol, preferably diol, containing ionic or potentially ionic water-dis-
persing groups. Preferred ionic water-dispersing groups are anionic water-dispersing groups. Preferred anionic water-



10

15

20

25

30

35

40

45

50

55

EP 3 237 480 B1

dispersing groups are carboxylic, phosphoric and/or sulphonic acid groups. Examples of such compounds include car-
boxyl containing diols, for example dihydroxy alkanoic acids such as 2,2-dimethylol propionic acid (DMPA) or 2,2-
dimethylolbutanoic acid (DMBA). Alternatively sulfonate groups may be used as potentially anionic water-dispersing
groups. The anionic water-dispersing groups are preferably fully or partially in the form of a salt. Conversion to the salt
form is optionally effected by neutralisation of the polyurethane prepolymer with a base, preferably during the preparation
of the polyurethane prepolymer and/or during the preparation of the aqueous composition of the present invention. If
the anionic water-dispersing groups are neutralised, the base used to neutralise the groups is preferably ammonia, an
amine or an inorganic base. Suitable amines include tertiary amines, for example triethylamine or N,N-dimethyleth-
anolamine. Suitable inorganic bases include alkali hydroxides and carbonates, for example lithium hydroxide, sodium
hydroxide, or potassium hydroxide. A quaternary ammonium hydroxide, for example N*(CH3),(OH), can also be used.
Generally a base is used which gives counter ions that may be desired for the composition. For example, preferred
counter ions include Li*, Na*, K*, NH,* and substituted ammonium salts. Cationic water dispersible groups can also be
used, but are less preferred. Examples include pyridine groups, imidazole groups and/or quaternary ammonium groups
which may be neutralised or permanently ionised (for example with dimethylsulphate). A very suitable component (b) is
dimethylol propionic acid (DMPA).

[0021] The neutralising agent is preferably used in such an amount that the molar ratio of the ionic and potentially
ionic water dispersing groups to the neutralizing groups of the neutralising agent are in the range of from 0.7 to 5.0,
more preferably from 0.8 to 3.0 and even more preferably from 0.85 to 1.2.

Component (c)

[0022] Component (c) is at least one diol having a (number average) molecular weight from 500 to 5000 g/mol. As
used herein, the number average molecular weight of a polyol is determined by multiplying the equivalent weight of the
polyol with the OH functionality of the polyol (the OH functionality of the polyol is given by the supplier; in case the polyol
is a diol, the OH functionality is 2). The equivalent weight of the polyol is calculated by dividing 56100 by the OH number
of the polyol. The OH number of the polyol is measured by titration a known mass of polyol according to ASTM D4274
and is expressed as mg KOH/g.

[0023] The amount of diol having a number average molecular weight from 500 to 5000 g/mol (component (c)) relative
to the total amount of components used to prepare the polyurethane is from 40 to 80 wt.%, preferably from 45 to 75
wt.% and even more preferably from 50 to 70 wt.%. Such polyol may be selected from any of the chemical classes of
polyols that can be used in polyurethane synthesis. In particular the polyol may be a polyester polyol, a polyesteramide
polyol, a polyether polyol, a polythioether polyol, a polycarbonate polyol, a polyacetal polyol, a polyvinyl polyol and/or a
polysiloxane polyol.

[0024] The glass transition temperature Ty of the component (c) is preferably from -110°C to +110°C, more preferably
from -100°C to +40°C and most preferably from -100°C and -35°C. As used herein, the glass transition temperature is
determined using differential scanning calorimetry DSC according to the method as described in the international standard
ISO 11357-2 (Plastics - Differential scanning calorimetry (DSC) - Part 2: Determination of glass transition temperature)
taking the midpoint temperature as T4 using a DSC Q1000 or Q2000 from TA Instruments.

[0025] Preferred diols (c) are polyether diols that preferably comprise polyalkyleneglycol (such as polypropyleneglycol
(PPG); polyethyleneglycol (PEG); polytetrahydrofuran (also known as polyTHF, pTHF, polytetramethylene ether glycol
(PTMEG)). Usefully Polyether Polyol B is selected from the group consisting of PPG, PEG, pTHF and mixtures thereof,
more usefully PPG and/or pTHF, most usefully pTHF and for example those grades of pTHF available commercially
(e.g. from BASF) under the trade designations pTHF650, pTHF 1000 and/or pTHF2000

Component (d)

[0026] Component (d) is at least one active-hydrogen chain extending compound with a functionality of at least 2
(other than water). The amount of component (d) relative to the total amount of components used to prepare the poly-
urethane is from 0 to 10 wt.%. The amount of component (d) relative to the total amount of components used to prepare
the polyurethane is preferably from 0.5 to 10 wt.%, more preferably from 1 to 7 wt.% and the isocyanate and hydroxy
groups on the polyurethane precursors are then preferably present in a respective mole ratio (NCO to OH) in the range
of from 1.05:1 to 5:1.

[0027] The aqueous composition may be prepared by dispersing an isocyanate-terminated polyurethane prepolymer
in an aqueous medium and chain extending the prepolymer with at least one active hydrogen-containing chain extending
compound with a functionality of atleast 2 in the aqueous phase. Active hydrogen-containing chain extenders (component
(d)) which may be reacted with an isocyanate-terminated polyurethane prepolymer include amino-alcohols, primary or
secondary diamines or polyamines, hydrazine, and substituted hydrazines.

[0028] Examples of suitable active hydrogen-containing chain extenders with functionality 2 include alkylene diamines
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such as ethylene diamine and cyclic amines such as isophorone diamine. Also materials such as hydrazine, substituted
hydrazines such as, for example, dimethyl hydrazine, 1,6-hexamethylene-bis-hydrazine, carbodihydrazine, hydrazides
of dicarboxylic acids and sulphonic acids such as adipic acid mono- or dihydrazide, oxalic acid dihydrazide, isophthalic
acid dihydrazide, hydrazides made by reacting lactones with hydrazide such as gammahydroxylbutyric hydrazide, bis-
semi-carbazide, and bis-hydrazide carbonic esters of glycols may be useful. Water itself may be effective as an indirect
chain extender. Water-soluble active hydrogen chain extenders are preferred. Water itself may be used as an indirect
chain extender because it will slowly convert some of the terminal isocyanate groups of the prepolymer to amino groups
(via unstable carbamic acid groups) and the modified prepolymer molecules will then undergo chain extension. However,
this is very slow compared to chain extension using the active- hydrogen chain extenders.

[0029] Preferably the active-hydrogen chain extending compound with functionality 2 is selected from the group com-
prising, amino-alcohols, primary or secondary diamines, hydrazine, substituted hydrazines and substituted hydrazides.
[0030] Where the chain extender is other than water, for example, a hydrazine, it may be added to the aqueous
dispersion of the isocyanate-terminated polyurethane prepolymer or, alternatively, it may already be present in the
aqueous medium when the isocyanate-terminated polyurethane prepolymer is dispersed therein.

[0031] The chain extension may be conducted at convenient temperatures from about 5 °C to 95 °C or, more preferably,
from about 10 °C to 60 °C.

[0032] The total amount of active-hydrogen chain extending compound employed, if used, (apart from water) should
be such that the ratio of active hydrogens in the chain extender to isocyanate groups in the polyurethane prepolymer
preferably is in the range from 0.1:1 to 2:1, more preferably from 0.6:1 to 1.4:1 and especially preferred from 0.8 to 1.2 .

Component (e)

[0033] Component (e) is at least one diol having a (humber average) molecular weight below 500 g/mol, preferably
in the range of 40 to 250 g/mol. The amount of component (e) relative to the total amount of components used to prepare
the polyurethane is from 0 to 10 wt.% and preferably from 0.1 to 10 wt.%. Examples include ethylene glycol, neopentylg-
lycol, butane diol, pentane diol, hexane diol and 1,4 cyclohexanedimethanol.

[0034] The dispersed polyurethane-vinyl polymer hybrid particles present in the aqueous coating composition of the
present invention is obtained by free-radical polymerization of at least one vinyl monomer in the presence of a poly-
urethane. At least 30 wt.%, more preferably at least 50 wt.% and even more preferably at least 70 wt.% of the total
amount of vinyl monomer(s) used to prepare the vinyl polymer is selected from the group consisting of methyl methacr-
ylate, butyl acrylate, butyl methacrylate, acrylonitrile, styrene and mixtures of two or more of said monomers. Preferably,
the vinyl monomer used to prepare the vinyl polymer is selected from the group consisting of methyl methacrylate, butyl
acrylate, butyl methacrylate and mixtures thereof. More preferably at least 30 wt.%, preferably at least 50 wt.% and more
preferably at least 70 wt.% of the total amount of vinyl monomer(s) used to prepare the vinyl polymer is methyl meth-
acrylate.

[0035] The vinyl monomer(s) are polymerized using a conventional free radical yielding initiator system. Suitable free
radical yielding initiators include mixtures partitioning between the aqueous and organic phases. Suitable free-radical-
yielding initiators include inorganic peroxides such as ammonium persulphate hydrogen peroxide, organic peroxides,
such as benzoyl peroxide, alkyl hydroperoxides such as t-butyl hydroperoxide and cumene hydroperoxide; dialkyl per-
oxides such as di-t-butyl peroxide; peroxy esters such as t-butyl perbenzoate and the like; mixtures may also be used.
The peroxy compounds are in some cases advantageously used in combination with suitable reducing agents (redox
systems) such as iso-ascorbic acid. Azo compounds such as azobisisobutyronitrile may also be used. Metal compounds
such as Fe.EDTA (EDTA is ethylene diamine tetracetic acid) may also be usefully employed as part of the redox initiator
system. The amount of initiator or initiator system to use is conventional, e.g. within the range of 0.05 to 6 wt% based
on the weight of vinyl monomer used.

[0036] The aqueous coating composition according to the present invention preferably comprises from 0.2 to 15 wt.%
of rheology additive (relative to the total amount of dispersed polymer particles, rheology additive and surfactant), in
particular associative thickener. Associative thickeners herein improve storage stability by increasing the viscosity of
the composition. Examples of associative thickeners include water soluble polymers, in particular hydrophobic modified
water soluble polymers such as hydrophobically modified ethylene oxide urethane block copolymers (HEUR) which
provides stabilisation and modifies the rheology by acting as a thickener and hydrophobically modified alkali soluble
emulsions (HASE). HEUR'’s tend to be mainly non-ionic and HASE'’s tend to be anionic in nature. Preferably a hydro-
phobically modified ethylene oxide urethane block copolymer is used with a sequence of at least 5 ethylene oxide groups,
preferably 10, most preferably 20.

[0037] The agueous coating composition according to the present invention preferably comprises from 0.1 to 10 wt.%
of surfactant (relative to the total amount of dispersed polymer particles, rheology additive and surfactant), preferably
0.1 to 8 % by weight, still more preferably 0.1 to 5 % by weight, especially 0.1 to 3 % by weight, and most especially 0.3
to 2.5 % by weight. Surfactants and optionally high shear can be utilised in any order to assist in the dispersion of
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isocyanate-terminated polyurethane prepolymer in water (even if it is self-dispersible). Suitable surfactants include but
are not limited to conventional anionic, cationic and/or nonionic surfactants such as Na, K and NH, salts of dialkylsul-
phosuccinates, Na, K and NH, salts of sulphated oils, Na, K and NH, salts of alkyl sulphonic acids, Na, K and NHy, alkyl
sulphates, alkali metal salts of sulphonic acids; fatty alcohols, ethoxylated fatty acids and/or fatty amines, and Na, K and
NH, salts of fatty acids such as Na stearate and Na oleate. Other anionic surfactants include alkyl or (alk)aryl groups
linked to sulphonic acid groups, sulphuric acid half ester groups (linked in turn to polyglycol ether groups), phosphonic
acid groups, phosphoric acid analogues and phosphates or carboxylic acid groups. Cationic surfactants include alkyl or
(alk)aryl groups linked to quaternary ammonium salt groups. Non-ionic surfactants include polyglycol ether compounds
and polyethylene oxide compounds. Preferred surfactants are non-ionic surfactants.

[0038] In the present invention, the polyurethane of the polyurethane-vinyl polymer hybrid particles is preferably
crosslinked. The crosslinked polyurethane is preferably prepared by further adding at least one of the following crosslink-

ers (f), (g) and (d’):

(f) at least one organic polyisocyanate with an average functionality of > 2.3, more preferred > 2.5;

(9) at least one polyol having a molecular weight of 500 - 5000 g/mol and an average functionality of at least 2.3,
more preferably at least 2.6, most preferably at least 2.9, and preferably a glass transition temperature from -110
°C and +110 °C;

(d) at least one active-hydrogen chain extending compound with a functionality of 3 or higher in an amount of at
least 50wt.% of component (d).

Component (f)

[0039] Preferably, the total amount of (f), (g) and (d’) are together more than 3 wt.%, preferably more than 5 wt.%,
and even more preferably more than 10 wt. %, relative to the total amount of components used to prepare the polyurethane.
Preferably, the total amount of (), (g) and (d’) are together at most 20 wt.%, relative to the total amount of components
used to prepare the polyurethane.

[0040] Component (f) is at least one one organic polyisocyanate with an average functionality of > 2.3, more preferably
> 2.5. The amount of component (f) relative to the total amount of components used to prepare the polyurethane is from
1 to 20 wt.%, more preferably from 5 to 15 wt. %, even more preferably from 8 to 12 wt.% (relative to the total amount
of components used to prepare the polyurethane). Usefully the organic polyisocyanate has an average NCO functionality
of from 2.3 to 6.0, more usefully from 2.5 to 4.0.

[0041] Component (f) is preferably selected from the group consisting of hexamethylene diisocyanate isocyanurate
such as for example Desmodur N3300 from Bayer, hexamethylene diisocyanate biuret such as for example Desmodur
N3200 from Bayer, isophorone diisocyanate isocyanurate such as for example Vestanat T1890 from Evonik and any
mixture thereof.

Component (q)

[0042] Component (g) is at least one polyol having a (humber average) molecular weight of 500 - 5000 g/mol and an
average functionality of at least 2.3, more preferably at least 2.6, most preferably at least 2.9.

[0043] The amount of component (g) relative to the total amount of components used to prepare the polyurethane is
from 1 to 10 wt.% and more preferably from 2 to 7 wt.% of at least one polyol having a number average molecular weight
of 500 - 5000 g/mol (relative to the total amount of components used to prepare the polyurethane). Usefully the organic
polyol has an average OH functionality of from 2.3 to 4.5, more usefully from 2.5 to 3.5.

[0044] The glass transition temperature T, of the component (g) preferably is from -110°C to +110°C, more preferably
from -100°C to +40°C and most preferably from -100°C and -35°C. As used herein, the glass transition temperature is
determined using differential scanning calorimetry DSC according to the method as described in the international standard
ISO 11357-2 (Plastics - Differential scanning calorimetry (DSC) - Part 2: Determination of glass transition temperature)
taking the midpoint temperature as T4 using a DSC Q1000 or Q2000 from TA Instruments.

[0045] In one embodiment of the present invention it is strongly preferred that component (g) comprises at least 80%
(more preferably at least 90%, even more preferably at least 95%, most preferably at least 98%, for example 100%) by
weight of organic triol. The polyol may be a polyester polyol, a polyesteramide polyol, a polyether polyol, a polythioether
polyol, a polycarbonate polyol, a polyacetal polyol, a polyvinyl polyol and/or a polysiloxane polyol. Component (g) is
preferably selected from the group consisting of polyether polyols and/or polysiloxane polyol.

Component (d’)

[0046] Component (d’) is at least one active-hydrogen chain extending compound with a functionality of 3 or higher.
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The amount of component (d’) is at least 50wt. % of component (d). Thus, the amount of (d') is included in the amount of (d).
[0047] In one embodiment of the present invention it is strongly preferred that component (d’) comprises at least 80%
(more preferably at least 90%, even more preferably at least 95%, most preferably at least 98%, for example 100%) by
weight of organic triamine. Component (d’) is preferably selected from the group consisting of diethylene triamine,
triethylene tetraamine, 4-amino-1,8-octanediamine of and any mixture thereof.

[0048] Preferably, the components from which the building blocks of the polyurethane, present in the aqueous coating
composition according to the present invention, are emanated are components (a), (b), (c) and optionally (d), (e), (f)
and/or (g).

[0049] In afirst stage of the preparation of the polyurethane present in the aqueous coating composition of the present
invention, a polyurethane prepolymer is obtained by reacting (a), (b), (c) and optionally (e) and/or (g) (where present)
and the polyurethane prepolymer is obtained prior to reacting components (d) and/or (f) (where present). Some or all of
the vinyl monomers may be present at the commencement of the preparation of the isocyanate-terminated prepolymer,
or some or all of the vinyl monomers may be added during the course of the preparation, or some or all of the vinyl
monomers may be added after having prepared the isocyanate-terminated prepolymer or some or all of the vinyl mon-
omers may be added to the aqueous phase in which the urethane prepolymer is dispersed or some or all of the vinyl
monomers may be added to the aqueous dispersion of the chain extended polyurethane (so after reaction with component
(d)) in which case the vinyl monomer(s) swell into the chain extended polyurethane particles). Preferably the vinyl
monomers are not polymerised until after any optional chain extension has been carried out.

[0050] In case crosslinker (d’) and/or (f) is used, the crosslinker is added after having finished the preparation of the
isocyanate terminated polyurethane prepolymer obtained by reacting (a), (b), (c) and optionally (e). When crosslinker
(9) is used however, the compound is typically incorporated in the polyurethane prepolymer, together with (a), (b), (c)
and optionally (e). The crosslinking reaction is preferably effected during the chain-extension of the polyurethane pre-
polymer, which chain extension is preferably effected in the polyurethane prepolymer aqueous dispersion. In case a
component (f) is used as crosslinker, such crosslinker may be added to the isocyanate terminated prepolymer prior to
dispersing of to the isocyanate terminated prepolymer. In case a component (d’) is used as crosslinker, such crosslinker
is added after having dispersed the isocyanate terminated polyurethane prepolymer and/or is added to the water in
which the isocyanate terminated polyurethane prepolymer is dispersed. In case component (g) is used as crosslinker,
component (g) will preferably be incorporated in the polyurethane prepolymer resulting in some branching of the poly-
urethane prepolymer, but the crosslinking into a network will be effected during the chain extension step.

[0051] In a special embodiment the coating composition further comprises a slip additive. Examples are but not limited
to polysiloxanes and fluorocomponents to adjust the desired feel.

[0052] Preferably, the aqueous coating composition of the present invention is a one-component composition.
[0053] The aqueous coating composition and/or coatings of the invention contain organic solvent in an amount of
preferably at most 20000 ppm, more preferably at most 10000 ppm, more preferably at most 5000 ppm, more preferably
at most 3000 ppm, even more preferably at most 1000 ppm, even more preferably at most 500 ppm. The aqueous
coating composition and/or coatings of the invention are more preferably free of organic solvent.

[0054] The mean particle size (D[0.5]) of the dispersed polymer particles (A) is preferably greater than 0.5 micron,
more preferably greater than 0.8 micron, most preferably greater than 1.2 micron and especially preferred greater than
1.5 micron. D[0.5] means that the first 50 volume % of the particle size distribution has a mean particle size X.

[0055] The mean particle size (D[0.9]) of the dispersed polymer particles (A) is preferably less than 20 micron, more
preferably less than 15 micron, more preferably less than 10 micron and especially preferred less than 6 micron. D[0.9]
means that the first 90 volume % of the particle size distribution has a mean patrticle size Y. In the context of the present
invention, the particle size and particle size distribution are measured by laser diffraction using a Mastersizer 3000 from
Malvern.

[0056] Gloss measurements are made with 60°or 85° geometry of angles and apertures. Preferably the 60° gloss of
the aqueous coating composition after drying is < 10. Preferably the 85° gloss of the aqueous coating composition after
drying is < 60.

[0057] Preferably, the delta L value of the aqueous coating composition after drying on a black substrate is < 30, more
preferably < 25 and even more preferably < 20.

[0058] The present invention further relates to a process for preparing an aqueous coating composition according to
any one of the preceding claims comprising the following steps:

a) reaction of components (a) to (c) to form a polyurethane;

b) optionally neutralising the polyurethane;

c) forming an aqueous dispersion of the polyurethane in water;

d) optionally adding active-hydrogen chain extending compound (d)
e) optionally adding at least one crosslinker (f), (g) and/or (d’);

f) adding at least a surfactant;
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g) adding at least rheology additive;
h) adding vinyl monomer;
i) adding a radical initiator.

where steps b), c), e), f), g), h) and i) may be in any order.

[0059] There is further provided according to the present invention a coating obtained by (i) applying an aqueous
coating composition according to any one of claims 1 to 24 to a substrate and (ii) drying the aqueous coating composition
by evaporation of volatiles to obtain a coating, wherein the coating has a soft touch and whereby no additional chemical
crosslinking reaction is needed after having applied the coating composition on the substrate like for example UV curing
and/or curing with the aid of a crosslinker. The aqueous coating composition according to the present invention allows
to obtain a coating solely by drying the aqueous coating composition by evaporation of volatiles; a crosslinker and/or
external curing trigger such as UV-radiation is not needed.

[0060] The coating composition of this invention can be used either to protect a substrate underneath, or to improve
the aesthetics and haptic perception of a subject, or to provide additional properties to the subject or a combination of
these. This coating composition can be applied to various substrates, such as wood, metal, paper, plastic, plastic films.
The coating can be applied in various ways, such as spraying, brushing, roll-to-roll, curtain coating, printing (flexo,
gravure). The coating compositions according to the invention can advantageously be used in packaging (such as
laminating plastic films, paper and board), in printing applications such as overprint varnishes, for wood furniture, for
parquet flooring, for flexible flooring (such as PVC, linoleum), for decorative paints. Preferably, the substrate is a paper
substrate, a plastic substrate or a wooden substrate (or a combination thereof).

[0061] The present invention further relates to the use of the aqueous coating composition according to the present
invention to obtain a coating having a soft touch.

[0062] The present invention is now illustrated by reference to the following example. Unless otherwise specified, all
parts, percentages and ratios are on a weight basis.

Materials & abbreviations used:

[0063]

PPG2000 = polypropyleneglycol with a number average molecular weight of 2000
g/mol = component (c)

pTHF1000 = polytetrahydrofuran with a number average molecular weight of 1000
g/mol = component (c)

DMPA = dimethylol propionic acid = component (b)

IPDI = isophorone diisocyanate = component (a)

MMA = methylmethacrylate = vinyl monomer

Styrene = vinyl monomer

TEA = triethylamine = neutralizer

DETA = diethylene triamine = component (d’)

Desmodur N3300 from Bayer= Hexamethylene diisocyanate isocyanurate = component (f)
Vestamin A95 from Evonik = a 50% solution of 2-[(2-aminoethyl)amino]ethanesulfonic
acid, sodium salt in water = component (d)

SA = stoechiometric amounts

Tegofoamex 805 = Defoamer ex Tego

Nopco DSX 1514 = Associative thickener ex BASF

Disponil AFX3070 = Surfactant ex BASF

Examples and Comparative Experiments

[0064] The following examples and comparative experiments were prepared and coatings were obtained and tested.
The compositions of the examples is shown in Table 4 and results are as shown in Tables 1-3.

Staining resistances

[0065] The aqueous coating composition is applied to a test chart from Leneta at a wet layer thickness of 50 micron
and dried at room temperature for one hour and subsequently for 16 hours at 50°C.

[0066] Cotton wool, soaked with various testing liquids (water, 50% ethanol in water, coffee and "Cif" a commonly
used Dutch detergent) were placed on the coatings and covered to prevent fast evaporation. The cotton wool was
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removed after 16 hours at room temperature. The water and detergent resistances were assessed directly and the
ethanol resistance was assessed after one hour. Poor = severely impaired, moderate = impaired , good = minor im-
pairement, very good = hardly impaired, excellent = no impairement

Anti-blocking

[0067] The aqueous coating composition is applied to a test chart from Leneta at a wet layer thickness of 50 micron
and dried at room temperature for one hour and subsequently for 16 hours at 50°C. The coated surface is cut into pieces
of 50 x 150 mm and folded so that both lacquer against lacquer and lacquer against backside is tested. The folded
substrate is put a so-called block tester and the pressure is set at 1 kg/m2 or 6 kg/m2. The block tester is put in an oven
at 52°C for 16 hours. After this treatment, the test specimen is taken out of the block tester and conditioned at room
temperature for one hour. The blocking is determined by pulling the two test specimen apart by hand. The degree of
blocking is determined on the basis of the easiness of pulling the two test specimens apart. It is also very important that
the coating is not impaired or damaged. Poor = severely impaired, moderate = impaired , good = minor impairement,
very good = hardly impaired, excellent = no impairement.

Gloss measurements

[0068] BYK Gardner micro-TRI-gloss 20-60-85 glossmeter in accordance with ASTM D523-89.

Particle size measurements

[0069] A Mastersizer 3000 from Malvern, which measures the particle size and particle size distribution by laser
diffraction, was used to measure the particle size the dispersed polymer particles (A)..

[0070] The technique of laser diffraction is based on the principle that particles passing through a laser beam will
scatter light at an angle that is directly related to their size. The observed scattering intensity is also dependent on particle
sizes. Large particles scatter light at narrow angles with high intensity, whereas small particles scatter light at wider
angles but with low intensity.

Comparative example A

[0071] Comparative example A is a polyurethane dispersion that is precrosslinked by the use of a triisocyanate.
However, it is no urethane/vinyl hybrid dispersion.

[0072] A 2000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 873.8 g of PPG2000
(OH-value = 55 mg KOH/g), 22.2 g DMPA and 264.0 g IPDI. This mixture was heated to 50°C and Zinc neodecanoate
(0.49 g) was added. The reaction was allowed to exotherm to 95° C. After the exotherm was complete the reaction was
kept at 95° C for 2 hours. Subsequently, the prepolymer is cooled to 75°C and 139.5 g of Desmodur N3300 is added.
The isocyanate content of the prepolymer was 5.89% (theoretical 6.17%). 20.1 g of triethylamine was added to the
prepolymer to neutralise the acid groups and the mixture was homogenised with stirring.

[0073] A 3000 cm3 dispersion vessel with a thermometer and overhead stirrer was charged with 1677.3 g of deminer-
alised water, 9.2 g of Tegofoamex 805 (obtained from Tego), 62.8 of DSX 1514 (obtained from BASF) and 19.8 g Disponil
AFX3070 (obtained from BASF). The mixture was homogenised with stirring and the temperature was adjusted to
20-22°C.

[0074] 817.6 g of the neutralised prepolymer was dispersed in the aqueous phase adjusting the stir rate to improve
dispersing of the prepolymer if necessary, while maintaining the temperature of the aqueous phase below 27°C. After
the give amount of prepolymer was dispersed, stirring was continued for 5 minutes after which 98.12 g of a 16.4%
hydrazine solution was added to provide the chain extended polyurethane dispersion.

[0075] The resulting polyurethane dispersion had a solids content of 31.8 wt %, a pH of 7.3 and a viscosity of 966 cps.
The dispersion has a D(0.5) mean particle size of 2.0 micron and a D(0.9) mean particle size of 4.3 micron

Comparative example B

[0076] Comparative Example B is a polyurethane dispersion, which is used as an example in patent WO 2010/015494.
Soft feel properties are good, but resistance profile is very poor.

[0077] A 2000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 790.2 g of pTHF1000
(OH-value = 112 mg KOH/g), 30.0 g DMPA and 0.44 g phosphoric acid 85%. A nitrogen atmosphere was applied. The
mixture was homogenised at 40°C for 10 minutes, before 429.3 g IPDI was added. This mixture was heated to 60°C
and kept at this temperature for 60 minutes. Subsequently reaction was carried out at 80°C until the NCO-content of the
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mixture was 5.96%. the prepolymer was cooled down to 75°C and 22.7 g of triethylamine was added to the prepolymer.
[0078] A 2000 cm3 dispersion vessel with a thermometer and overhead stirrer was charged with 777.4 g of deminer-
alised water and 375.6 g of the neutralised prepolymer was dispersed in the aqueous phase while maintaining the
temperature of the aqueous phase below 35°C. After the give amount of prepolymer was dispersed, stirring was continued
for 5 minutes after which a mixture of 43.2 g of a 15.7% hydrazine solution and 37.3 g of Vestamin A95 was added to
provide the chain extended polyurethane dispersion.

[0079] The resulting polyurethane dispersion had a solids content of 32.6 wt %, a pH of 9.2 and a viscosity of 10 cps.
The dispersion has a D(0.5) mean particle size of 2.6 micron and a D(0.9) mean particle size of 7.6 micron.

Comparative example C

[0080] Comparative example Cis a urethane/vinyl dispersion with a DMPA-content above the limits specified in claim1.
This results in the formation of small particles. The final coating has a high gloss and no soft feel properties.

[0081] A 2000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 742.6 g of pTHF1000
(OH-value = 112 mg KOH/g), 60.0 g DMPA, 300.0 g MMA, 0.3 g of 2,6-di-tert-butyl-p-cresol and 397.4 g IPDI. This
mixture was heated to 70°C and the reaction was allowed to exotherm to 95° C. After the exotherm was complete the
reaction was kept at 95° C for 2 hours. Subsequently, the prepolymer is cooled to 75°C and the isocyanate content of
the prepolymer was determined: 3.26% (theoretical 3.34%). 40.7 g of triethylamine (0.9 SA) was added to the prepolymer
to neutralise the acid groups and the mixture was homogenised with stirring.

[0082] A 2000 cm3 dispersion vessel with a thermometer and overhead stirrer was charged with 1075.0 g of deminer-
alised water. 616.3 g of the neutralised prepolymer was dispersed in the aqueous phase adjusting the stir rate to improve
dispersing of the prepolymer if necessary, while maintaining the temperature of the aqueous phase below 27°C. After
the give amount of prepolymer was dispersed, stirring was continued for 5 minutes after which 43.2 g ofa 16.4% hydrazine
solution was added to provide the chain extended polyurethane dispersion.

[0083] The radical polymerization was initiated by the addition of 0.30 g of tertiary butyl hydroperoxide, 0.006 g of
iron(INEDTA and a subsequent addition of 36.4 g of a 1.0 % solution of isoascorbic acid in demineralized water.
[0084] The resulting urethane/acrylic hybrid dispersion with a urethane/acrylic ratio of 80/20 had a solids content of
33.3 wt %, a pH of 8.0 and a viscosity of 181 cps. The dispersion has a D(0.9) mean particle size of 45 nm (0.045 micron).

Example 1

[0085] Example 1is the 80/20 urethane/vinyl modification of Comparative Example A. The hybrid is formed by swelling
the polyurethane particles with methylmethacrylate and subsequent polymerisation.

[0086] A 1000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 301.5 g of dispersion
A. 33.9 g of demineralized water was added and the temperature was increased to 30°C. 24.1 g of MMA was dosed to
the reactor and the mixture was stirred gently for 60 minutes.

[0087] The radical polymerization was initiated by the addition of 0.19 g of tertiary butyl hydroperoxide, 0.009 g of
iron(INEDTA and a subsequent addition of 13.3 g of a 1.36 % solution of isoascorbic acid in demineralized water.
[0088] The resulting urethane/acrylic hybrid dispersion with a urethane/acrylic ratio of 80/20 had a solids content of
31.3 wt %, a pH of 8.4 and a viscosity of 4690 cps. The dispersion has a D(0.5) mean particle size of 2.0 and a D(0.9)
mean particle size of 4.3 micron

Example 2

[0089] Example 2 is the 90/10 urethane/vinyl hybrid modification of Comparative Example A. The hybrid is formed by
dispersion of the polyurethane prepolymer into an aqueous phase that contains styrene. After chain extension of the
polyurethane, the vinyl monomers are polymerised inside the urethane particles.

[0090] A 1000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 268.9 g of PPG2000
(OH-value = 55 mg KOH/g), 6.82 g DMPA and 81.2 g IPDI. This mixture was heated to 50°C and Zinc neodecanoate
(0.15 g) was added. The reaction was allowed to exotherm to 95° C. After the exotherm was complete the reaction was
kept at 95° C for 2 hours. Subsequently, the prepolymer is cooled to 75°C and 42.9 g of Desmodur N3300 is added.
The isocyanate content of the prepolymer was 5.68% (theoretical 6.17%). 6.18 g of triethylamine was added to the
prepolymer to neutralise the acid groups and the mixture was homogenised with stirring.

[0091] A 2000 cm3 dispersion vessel with a thermometer and overhead stirrer was charged with 680.7 g of deminer-
alised water, 3.4 g of Tegofoamex 805 (obtained from Tego), 23.2 g DSX 1514 (obtained from BASF), 7.3 g Disponil
AFX3070 (obtained from BASF) and 33.0 g of styrene. The mixture was homogenised with stirring and the temperature
was adjusted to 20-22°C.

[0092] 301.6 g of the neutralised prepolymer was dispersed in the aqueous phase adjusting the stir rate to improve
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dispersing of the prepolymer if necessary, while maintaining the temperature of the aqueous phase below 27°C. After
the give amount of prepolymer was dispersed, stirring was continued for 5 minutes after which 36.2 g ofa 16.4% hydrazine
solution was slowly added to provide the chain extended polyurethane dispersion.

[0093] After 15 minutes of mixing, the radical polymerization was initiated by the addition of 0.12 g of tertiary butyl
hydroperoxide, 0.006 g of iron(l)EDTA and a subsequent addition of 8.20 g of a 1.34 % solution of isoascorbic acid in
demineralized water.

[0094] The resulting urethane/acrylic hybrid dispersion with a urethane/acrylic ratio of 90/10 had a solids content of
29.2 wt %, a pH of 7.3 and a viscosity of 1360 cps. The dispersion has a D(0.5) mean particle size of 2.4 micron and a
D(0.9) mean particle size of 5.1 micron.

Table 1
Example | Gloss | Softfeel | Anti-blocking Water resistance EtOH resistance (after | Detergent
60° (L/L) (direct) recovery) (direct)

Comp A 11 Very Poor Poor Poor Moderate
good

Comp B 0.4 Very Poor Poor Poor Poor
good

Comp C 79 None Not measured Not measured Not measured Not measured

Ex1 2.4 Very Very good Good Excellent Moderate
good

Ex 2 2.4 Very Good Good Good Very good
good

[0095] The coating compositions of Comparative example A and B result in coatings with low gloss values and soft
feel coatings. However, the coating properties like anti-blocking and staining resistances (barrier properties) are inferior.
The properties of comparative example A are significantly improved by the polymerisation of vinyl monomers inside the
polyurethane particles, as shown in Examples 1 and 2. These hybrid particles, in which different polymers are intimately
mixed, provide anti-blocking properties, as well as higher resistance levels.

[0096] Comparative example C shows that a "regular" small particle size polyurethane dispersion does not provide
the desired low gloss and soft feel properties. Hence the barrier properties and stain resistance are not determined.

Example 3

[0097] Example 3 shows that the anti-blocking properties can be improved significantly by modifying comparative
example B into a urethane/vinyl hybrid. Also the resistance profile is improved.

[0098] A 1000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 275.0 g of the dispersion
from comparative example B, 48.2 g of water and 33.5 g of MMA. After 60 minutes of mixing, the radical polymerization
was initiated by the addition of 0.18 g of tertiary butyl hydroperoxide, 0.008 g of iron(Il)EDTA and a subsequent addition
of 9.30 g of a 1.82 % solution of isoascorbic acid in demineralized water.

[0099] The resulting urethane/acrylic hybrid dispersion with a urethane/acrylic ratio of 70/30 had a solids content of
27.6 wt %, a pH of 9.1 and a viscosity of 20 cps. The dispersion has a D(0.5) mean particle size of 2.4 micron and a
D(0.9) mean particle size of 7.5 micron.

Example 4

[0100] Example 4 shows that the anti-blocking properties and chemical resistances can be improved significantly by
modifying comparative example B into a precrosslinked urethane/vinyl hybrid according to our invention.

[0101] A 1000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 328.0 g of pTHF1000
(OH-value = 112 mg KOH/g), 12.5 g DMPA and 0.18 g phosphoric acid 85%. A nitrogen atmosphere was applied. The
mixture was homogenised at 40°C for 10 minutes, before 178.2 g IPDI was added. This mixture was heated to 60°C
and kept at this temperature for 60 minutes. Subsequently reaction was carried out at 80°C for 120 minutes. After the
prepolymer is cooled to 75°C and 31.2 g of Desmodur N3300 is added, the NCO-content of the mixture was 7.02%.
Subsequently, 9.4 g of triethylamine was added to the prepolymer.

[0102] A 2000 cm3 dispersion vessel with a thermometer and overhead stirrer was charged with 953,6 g of deminer-
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alised water and 13,75 g Disponil AFX3070 (obtained from BASF) and 476.2 g of the neutralised prepolymer was
dispersed in the aqueous phase while maintaining the temperature of the aqueous phase below 35°C. After the give
amount of prepolymer was dispersed, stirring was continued for 5 minutes after which a mixture of 66,5 g of a 15.7%
hydrazine solution was added to provide the chain extended polyurethane dispersion.

[0103] A 1000 cm3 flask equipped with a thermometer and overhead stirrer was charged with the polyurethane dis-
persion from this example, 24,0 g of water and 19,2 g of MMA. After 60 minutes of mixing, the radical polymerization
was initiated by the addition of 0.20 g of tertiary butyl hydroperoxide, 0.007 g of iron(Il)EDTA and a subsequent addition
of 10,66 g of a 1.36 % solution of isoascorbic acid in demineralized water.

[0104] The resulting urethane/acrylic hybrid dispersion with a urethane/acrylic ratio of 80/20 had a solids content of
31.9 wt %, a pH of 8.1 and a viscosity of 26 cps. The dispersion has a D(0.5) mean particle size of 2,3 micron and a
D(0.9) mean particle size of 4,9 micron

Table 2
Gloss Soft Anti- Water EtOH resistance (after | Coffee Detergent
60° feel blocking resistance recovery) resistance resistance
L/L) (direct)
Comp | 11 Very Good Poor Poor Poor Poor
B good
Ex 3 2.4 Very Very good Good Poor Good Very good
good
Ex 4 0.4 Good Very good Good moderate Good Very good

Comparative example D

[0105] Comparative example D is a polyurethane dispersion that is precrosslinked by the use of a triisocyanate.
However, it is no urethane/vinyl hybrid dispersion.

[0106] A 2000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 1072.2 g of pTHF1000
(OH-value = 112 mg KOH/g), 32.2 g DMPA and 581.9 g IPDI. This mixture was heated to 50°C and Zinc neodecanoate
(0.31 g) was added. The reaction was allowed to exotherm to 95° C. After the exotherm was complete the reaction was
kept at 95° C for 2 hours. Subsequently, the prepolymer is cooled to 75°C and 202.8 g of Desmodur N3300 is added.
The isocyanate content of the prepolymer was 8.02% (theoretical 8.16%). 29.2 g of triethylamine was added to the
prepolymer to neutralise the acid groups and the mixture was homogenised with stirring.

[0107] A 2000 cm3 dispersion vessel with a thermometer and overhead stirrer was charged with 972.7 g of deminer-
alised water, 4.7 g of Tegofoamex 805 (obtained from Tego), 36.9 g of DSX 1514 (obtained from BASF) and 15.3 g
Disponil AFX3070 (obtained from BASF). The mixture was homogenised with stirring and the temperature was adjusted
to 20-22°C.

[0108] 421.9 g of the neutralised prepolymer was dispersed in the aqueous phase adjusting the stir rate to improve
dispersing of the prepolymer if necessary, while maintaining the temperature of the aqueous phase below 27°C. After
the give amount of prepolymer was dispersed, stirring was continued for 5 minutes after which a mixture of 26.3 g DETA
and 26.3 g of water was added to provide the chain extended polyurethane dispersion.

[0109] The resulting polyurethane dispersion had a solids content of 31.2 wt %, a pH of 8.4 and a viscosity of 1420
cps. The dispersion has a D(0.5) mean particle size of 1.8 micron and a D(0.9) mean particle size of 5.0 micron.

Example 5

[0110] Example 5 is the 90/10 urethane/vinyl modification of Comparative Example D. The hybrid is formed by the
presence of methyl methacrylate during the dispersion process of the polyurethane. In this way, the vinyl monomers are
migrating into the polyurethane particles and after chain extension reaction of the polyurethane, the monomers are
polymerised inside the particles.

[0111] A 2000 cm3 flask equipped with a thermometer and overhead stirrer was charged with 1072.2 g of pTHF1000
(OH-value = 112 mg KOH/g), 32.2 g DMPA and 581.9 g IPDI. This mixture was heated to 50°C and Zinc neodecanoate
(0.31 g) was added. The reaction was allowed to exotherm to 95° C. After the exotherm was complete the reaction was
kept at 95° C for 2 hours. Subsequently, the prepolymer is cooled to 75°C and 202.8 g of Desmodur N3300 is added.
The isocyanate content of the prepolymer was 7.94% (theoretical 8.16%). 29.2 g of triethylamine was added to the
prepolymer to neutralise the acid groups and the mixture was homogenised with stirring.
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[0112] A 2000 cm3 dispersion vessel with a thermometer and overhead stirrer was charged with 994.7 g of deminer-
alised water, 4.7 g of Tegofoamex 805 (obtained from Tego), 36.9 g of DSX 1514 (obtained from BASF), 15.3 g Disponil
AFX3070 (obtained from BASF) and 46.2 g of MMA. The mixture was homogenised with stirring and the temperature
was adjusted to 20-22°C.

[0113] 421.9 g of the neutralised prepolymer was dispersed in the aqueous phase adjusting the stir rate to improve
dispersing of the prepolymer if necessary, while maintaining the temperature of the aqueous phase below 27°C. After
the give amount of prepolymer was dispersed, stirring was continued for 5 minutes after which a mixture of 26.3 g DETA
and 26.3 g of water was added to provide the chain extended polyurethane dispersion.

[0114] After 15 minutes of mixing, the radical polymerization was initiated by the addition of 0.32 g of tertiary butyl
hydroperoxide, 0.0035 g of iron(Il)EDTA and a subsequent addition of 21.4 g of a 1.0 % solution of isoascorbic acid in
demineralized water.

[0115] The resulting polyurethane dispersion had a solids content of 32.7 wt %, a pH of 8.0 and a viscosity of 1046
cps. The dispersion has a D(0.5) mean particle size of 2.2 micron and a D(0.9) mean particle size of 4.9 micron.

Table 3
Gloss | Appearanceofcoating | Soft DeltaL | Anti- Water EtOH Detergent
60° on a black substrate feel value* | blocking | resistance | resistance (direct)
(L/L) (direct) (after
recovery)
Comp | 1.6 Matt, whitish Very 33 Very Moderate Poor Moderate
D good good
5 0.6 Matt, black Very 14 Very Good Moderate Good
good good

* delta L = (L-value of the coating) - (L-value of the substrate = 6.2); coating is applied at 100 micron wet layer.

[0116] Comparative Example D is again an example of a polyurethane dispersion with low gloss values and soft feel
coatings. A negative attribute for these dispersion is an opaque or whitish appearance. For some applications it is
important that the coating is transparent and the film looks black when casted on a black substrate. This aspect is
improved significantly by modifying the chemical composition of the polyurethane dispersion into a urethane/vinyl hybrid
dispersion. Furthermore, the resistance profile is again improved when Example 5 is compared to Comparative Example
D.

Table 4
Comp Comp Comp Ex 1 Ex2 | Ex3 | Ex4 | Comp Ex5
Ex A Ex B ExC Ex D

Polyurethane-vinyl polymer No No Yes Yes Yes Yes Yes No Yes

hybrid particles

Crosslinked polyurethane Yes No No Yes Yes No Yes Yes Yes

PU component percentages

(relative to total amount of

components (a)-(g))

(a) 19.9 321 32.6 19.9 | 19.9 | 32.1 | 31.7 | 29.0 29.0

(b) 1.7 2.2 4.9 1.7 1.7 2.2 22 1.6 1.6

(c) 65.9 59.1 61.0 65.9 | 659 | 59.1 | 58.3 | 534 53.4

(d) 2.0 6.5 1.5 2.0 2.0 6.5 22 6.0 6.0

(e) 0 0 0 0 0 0 0 0 0

(f) 10.5 0 0 105 [ 105 | O 5.5 10.1 10.1

(9) 0 0 0 0 0 0 0 0 0

(d) 0 0 0 0 0 0 0 6.0 6.0
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(continued)
PU component percentages
(relative to total amount of
components (a)-(g))
Sum of (f), (g) and (d’) 10.5 0 0 105 [ 105 | O 5.5 16.1 16.1
U/A ratio n/a n/a 4.0 3.8 9.1 2.6 3.9 n/a 9.5

Claims

1.  An aqueous coating composition comprising dispersed polymer patrticles,

wherein

(i) the dispersed polymer particles are polyurethane-vinyl polymer hybrid particles obtained by free-radical
polymerization of at least one vinyl monomer in the presence of a polyurethane,

(i) the polyurethane and the vinyl polymer in the hybrid particles are present in a weight ratio of polyurethane
to vinyl polymer ranging from 1:1 to 20:1, preferably from 2:1 to 16:1, even more preferably from 3:1 to 12:1,
even more preferably from 4:1 to 12:1 and even more preferably from 4:1 to 10:1,

(iii) the polyurethane is obtained by the reaction of at least the following components:

(a) from 5 to 40 wt.%, preferably from 10 to 35 wt.% of at least one organic difunctional isocyanate,

(b) from 0.5 to 4 wt.%, preferably from 0.8 to 3.2 wt.% and even more preferably from 1 to 2.5 wt% of an
isocyanate-reactive compound containing ionic or potentially ionic water-dispersing groups having a mo-
lecular weight of from 100 to 500 g/mol,

(c) from 40 to 80 wt.%, preferably from 45 to 75 wt.% and even more preferably from 50 to 70 wt.% of at
least one diol having a molecular weight from 500 to 5000,

(d) from 0 to 10 wt.%, preferably from 0.5 to 4 wt.% and more preferably from 1 to 3 wt.% of at least one
active-hydrogen chain extending compound with a functionality of at least 2 (other than water),

(e) from 0 to10 wt.% of at least one diol having a molecular weight below 500 g/mol,

where the amounts of (a), (b), (c), (d) and (e) are given relative to the total amount of components used to prepare
the polyurethane from which the building blocks from the polyurethane are emanated, and

where the isocyanate and hydroxy groups on the components used to prepare the polyurethane are present in a
respective mole ratio (NCO to OH) in the range of from 0.8:1 to 5:1, preferably from 1.05:1 to 5:1 and even more
preferably from 1.1:1 to 3.5:1.

The aqueous coating composition according to claim 1, wherein the coating composition comprises

(A) 75 t0 99.7 wt.% of dispersed polymer particles,
(B) 0.2 to 15 wt.% of rheology additive,
(C) 0.1 to 10 wt. % of surfactant.

The aqueous coating composition according to claim 1 or 2, wherein at least 30 wt.%, more preferably at least 50
wt.% and even more preferably at least 70 wt.% of the total amount of vinyl monomer(s) used to prepare the vinyl
polymer is selected from the group consisting of methyl methacrylate, butyl acrylate, butyl methacrylate, acrylonitrile,
styrene and mixtures of two or more of said monomers.

The aqueous coating composition according to any one of the preceding claims, wherein the diol (c) has a glass
transition temperature Tg from -110°C to +110°C.

The aqueous coating composition according to any one of the preceding claims, wherein the amount of active-
hydrogen chain extending compound with a functionality of at least 2 (d) is from 0.5 to 10 wt.% and more preferably
from 1 to 3 wt.%, whereby the isocyanate and hydroxy groups on the components used to prepare the polyurethane
are present in a respective mole ratio (NCO to OH) in the range of from 1.05:1 to 5:1.

The aqueous coating composition according to any one of the preceding claims, wherein the polyurethane of the
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polyurethane-vinyl polymer hybrid particles is crosslinked.

The aqueous coating composition according to claim 6, wherein the crosslinked polyurethane is prepared by further
adding at least one of the following crosslinkers (f), (g) and (d’):

(f) from 1 to 20 wt.%, more preferably from 5 to 15 wt. %, even more preferably from 8 to12 wt.% of at least
one organic polyisocyanate with an average functionality of > 2.3, more preferred > 2.5;

(g) from 1 to 10 wt.%, more preferably from 2 to 7 wt.% of at least one polyol having a molecular weight of 500
- 5000 g/mol and an average functionality of at least 2.3, more preferably at least 2.6, most preferably at least
2.9, and preferably a glass transition temperature Tg from - 110°C to +110°C;

(d’) at least one active-hydrogen chain extending compound with a functionality of 3 or higher in an amount of
at least 50wt.% of component (d),

where the amounts of (f), (g) and (d’) are given relative to the total amount of components (a), (b), (c), (d, including
d’), (e), (f) and (g), used to prepare the polyurethane.

The aqueous coating composition according to claim 7, wherein the total amount of (f), (g) and (d’) are together
more than 3 wt.%, preferably more than 5 wt.%, and even more preferably more than 10 wt.%, relative to the total
amount of components (a), (b), (c), (d, including d’), (e), (f) and (g), used to prepare the polyurethane and the total
amount of (f), (g) and (d’) are preferably together at most 20 wt. %, relative to the total amount of components (a),
(b), (¢), (d, including d’), (e), (f) and (g), used to prepare the polyurethane.

The aqueous coating composition according to any one of claims 7 to 8, wherein the active-hydrogen chain extending
compound with a functionality of 3 or higher (d’) is a polyamine with a functionality of 3.

The aqueous composition according to any one of claims 7 to 9, wherein (f) is selected from the group consisting
of hexamethylene diisocyanate isocyanurate, hexamethylene diisocyanate biuret, isophorone diisocyanate isocya-
nurate and any mixture thereof.

The aqueous coating composition according to any one of claims 6 to 10, wherein the aqueous coating composition
is a one-component composition.

The aqueous coating composition according to any one of the preceding claims, wherein the polyurethane and the
vinyl polymer in the hybrid particles are present in a weight ratio of polyurethane to vinyl polymer ranging from 4:1
to 12:1.

An aqueous coating composition according to any one of the preceding claims wherein the mean particle size
(D[0.5]) of the dispersed polymer particles (A) is preferably greater than 0.5 micron, more preferably greater than
0.8 micron, most preferably greater than 1.2 micron and especially preferred greater than 1.5 micron.

An aqueous coating composition according to any one of the preceding claims wherein the mean particle size
(D[0.9]) of the dispersed polymer particles (A) is preferably less than 20 micron, more preferably less than 15 micron,
more preferably less than 10 micron and especially preferred less than 6 micron.

An aqueous coating composition according to any one of the preceding claims wherein the total amount of active-
hydrogen chain extending compound employed, if used, (apart from water) is such that the molar ratio of active
hydrogens in the chain extender to isocyanate groups in the polyurethane prepolymer preferably is in the range
from 0.1:1 to 2:1, more preferably 0.6:1 to 1.4:1 and especially preferred from 0.8 to 1.2.

An aqueous coating composition according to any one of the preceding claims wherein the resulting coating com-
position is solvent-free.

A process for preparing an aqueous coating composition according to any one of the preceding claims comprising
the following steps:

a) reaction of components (a) to (c) to form a polyurethane;

b) optionally neutralising the polyurethane;
c) forming an aqueous dispersion of the polyurethane in water;
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d) optionally adding at least one crosslinker (f), (g) and/or (d’);
e) adding at least a surfactant;

f) adding at least rheology additive;

g) adding vinyl monomer;

h) adding a radical initiator.

where steps b), c), d), e), f), g) and h) may be in any order.

18. A coating obtained by (i) applying an aqueous coating composition according to any one of claims 1 to 16 to a

substrate and (ii) drying the aqueous coating composition by evaporation of volatiles, wherein the coating has a soft
touch and whereby no additional chemical crosslinking reaction is needed to obtain the coating.

19. Use of the aqueous coating composition according to any one of claims 1 to 16 to obtain a coating having a soft touch.

Patentanspriiche

1.

Wassrige Beschichtungszusammensetzung, umfassend dispergierte Polymerpartikel, wobei

(i) die dispergierten Polymerpartikel Polyurethan-Vinylpolymer-Hybridpartikel sind, die durch freiradikalische
Polymerisation von mindestens einem Vinylmonomer in Gegenwart eines Polyurethans erhalten werden,

(ii) das Polyurethan und das Vinylpolymer in den Hybridpartikeln in einem Gewichtsverhaltnis von Polyurethan
zu Vinylpolymer im Bereich von 1:1 bis 20:1, vorzugsweise 2:1 bis 16:1, bevorzugter 3:1 bis 12:1, noch bevor-
zugter 4:1 bis 12:1 und sogar noch bevorzugter von 4:1 bis 10:1 vorhanden sind;

(iii) das Polyurethan durch die Reaktion von mindestens den folgenden Komponenten erhalten wird:

(a) 5 bis 40 Gew.%, vorzugsweise 10 bis 35 Gew.% von mindestens einem organischen difunktionalen
Isocyanat,

(b) 0,5 bis 4 Gew.%, vorzugsweise 0,8 bis 3,2 Gew.% und noch bevorzugter 1 bis 2,5 Gew.% von einer
mit Isocyanat reaktiven Verbindung, die ionische oder potentiell ionische wasserdispergierende Gruppen
enthalt, mit einem Molekulargewicht von 100 bis 500 g/mol,

(c) 40 bis 80 Gew. %, vorzugsweise 45 bis 75 Gew.% und noch bevorzugter 50 bis 70 Gew.% von mindestens
einem Diol mit einem Molekulargewicht von 500 bis 5000,

(d) 0 bis 10 Gew.%, vorzugsweise 0,5 bis 4 Gew.% und noch bevorzugter 1 bis 3 Gew.% von mindestens
einer Kettenverlangerungsverbindung mit aktivem Wasserstoff mit einer Funktionalitdt von mindestens 2
(die von Wasser verschieden ist),

(e) 0 bis 10 Gew.% von mindestens einem Diol mit einem Molekulargewicht unter 500 g/mol,

wobei die Mengen von (a), (b), (c), (d) und (e) relativ zu der Gesamtmenge der zur Herstellung des Polyurethans
verwendeten Komponenten angegeben sind, wovon die Bausteine von dem Polyurethan ausgehen, und wobei die
Isocyanat- und Hydroxygruppen auf den zur Herstellung des Polyurethans verwendeten Komponenten in einem
jeweiligen Molverhaltnis (NCO zu OH) im Bereich von 0,8:1 bis 5:1, vorzugsweise 1,05:1 bis 5:1 und noch bevorzugter
1,1:1 bis 3,5:1 vorhanden sind.

Wassrige Beschichtungszusammensetzung nach Anspruch 1, wobei die Beschichtungszusammensetzung umfasst:

(A) 75 bis 99,7 Gew.% dispergierte Polymerpartikel,
(B) 0,2 bis 15 Gew.% Rheologieadditiv,
(C) 0,1 bis 10 Gew.% Tensid.

Wassrige Beschichtungszusammensetzung nach Anspruch 1 oder 2, wobei mindestens 30 Gew.%, vorzugsweise
mindestens 50 Gew.% und noch bevorzugter mindestens 70 Gew.% der Gesamtmenge des Vinylmonomers/der
Vinylmonomere, das/die zur Herstellung des Vinylpolymers verwendet wird bzw. werden, ausgewahlt ist aus der
Gruppe bestehend aus Methylmethacrylat, Butylacrylat, Butylmethacrylat, Acrylnitril, Styrol und Mischungen von
zwei oder mehr dieser Monomere.

Wassrige Beschichtungszusammensetzung nach einem der vorhergehenden Anspriiche, wobei das Diol (c) eine
Glaslibergangstemperatur Ty von -110 °C bis +110 °C aufweist.
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Wassrige Beschichtungszusammensetzung nach einem der vorhergehenden Anspriiche, wobei die Menge der
Kettenverlangerungsverbindung mit aktivem Wasserstoff mit einer Funktionalitdt von mindestens 2 (d) 0,5 bis 10
Gew.% und bevorzugter 1 bis 3 Gew.% betrégt, wobei die Isocyanat- und Hydroxygruppen auf den zur Herstellung
des Polyurethans verwendeten Komponenten in einem jeweiligen Molverhaltnis (NCO zu OH) im Bereich von 1,05:1
bis 5:1 vorliegen.

Wassrige Beschichtungszusammensetzung nach einem der vorhergehenden Anspriiche, wobei das Polyurethan
der Polyurethan-Vinylpolymer-Hybridpartikel vernetzt ist.

Wassrige Beschichtungszusammensetzung nach Anspruch 6, wobei das vernetzte Polyurethan hergestellt wird,
indem ferner mindestens einer der folgenden Vernetzer (f), (g) und (d’) zugegeben wird:

(f) 1 bis 20 Gew. %, bevorzugter 5 bis 15 Gew.% und noch bevorzugter 8 bis 12 Gew.% von mindestens einem
organischen Polyisocyanat mit einer durchschnittlichen Funktionalitat > 2,3, bevorzugter > 2,5;

(9) 1 bis 10 Gew.%, bevorzugter 2 bis 7 Gew.% von mindestens einem Polyol mit einem Molekulargewicht von
500 bis 5000 g/mol und einer durchschnittlichen Funktionalitdt von mindestens 2,3, bevorzugter mindestens
2,6, am meisten bevorzugt mindestens 2,9, und vorzugsweise einer Glasiibergangstemperatur Tg von -110 °C
bis +110 °C;

(d’) mindestens eine Kettenverlangerungsverbindung mit aktivem Wasserstoff mit einer Funktionalitédt von 3
oder hdher in einer Menge von mindestens 50 Gew.% von Komponente (d),

wobei die Mengen von (f), (g) und (d’) relativ zu der Gesamtmenge der Komponenten (a), (b), (c), (d einschlieRlich
d’) (e), (f) und (g) angegeben sind, die zur Herstellung des Polyurethans verwendet wurden.

Wassrige Beschichtungszusammensetzung nach Anspruch 7, wobei die Gesamtmenge an (f), (g) und (d’) zusam-
men mehr als 3 Gew.%, vorzugsweise mehr als 5 Gew.% und noch bevorzugter mehr als 10 Gew.% betragt, relativ
zu der Gesamtmenge der Komponenten (a), (b), (c), (d einschlieBlich d’), (e), (f) und (g), die zur Herstellung des
Polyurethans verwendet wurden, und die Gesamtmenge an (f), (g) und (d’) vorzugsweise zusammen hdchstens 20
Gew.% betragt, relativ zu der Gesamtmenge der Komponenten (a), (b), (c), (d einschlielich d’), (e), (f) und (g), die
zur Herstellung des Polyurethans verwendet wurden.

Wassrige Beschichtungszusammensetzung nach einem der Anspriiche 7 bis 8, wobei die Kettenverlangerungsver-
bindung mit aktivem Wasserstoff mit einer Funktionalitdt von 3 oder héher (d’) ein Polyamin mit einer Funktionalitat
von 3 ist.

Wassrige Zusammensetzung nach einem der Anspriiche 7 bis 9, wobei (f) ausgewahlt ist aus der Gruppe bestehend
aus Hexamethylendiisocyanatisocyanurat, Hexamethylendiisocyanatbiuret, Isophorondiisocyanatisocyanurat und
jedweder Mischung davon.

Wassrige Beschichtungszusammensetzung nach einem der Anspriiche 6 bis 10, wobei die wassrige Beschich-
tungszusammensetzung eine Einkomponentenzusammensetzung ist.

Wassrige Beschichtungszusammensetzung nach einem der vorhergehenden Anspriiche, wobei das Polyurethan
und das Vinylpolymer in den Hybridpartikeln in einem Gewichtsverhélinis von Polyurethan zu Vinylpolymer im
Bereich von 4:1 bis 12:1 vorhanden sind.

Wassrige Beschichtungszusammensetzung nach einem der vorhergehenden Anspriiche, wobei die mittlere Parti-
kelgréRe (D[0,5]) der dispergierten Polymerpartikel (A) vorzugsweise gréRer als 0,5 Mikrometer, bevorzugter gréRer
als 0,8 Mikrometer, am meisten bevorzugt gréRer als 1,2 Mikrometer und besonders bevorzugt gréRer als 1,5
Mikrometer ist.

Wassrige Beschichtungszusammensetzung nach einem der vorhergehenden Anspriiche, wobei die mittlere Parti-
kelgréRe (D[0,9]) der dispergierten Polymerpartikel (A) vorzugsweise kleiner als 20 Mikrometer, bevorzugter kleiner
als 15 Mikrometer, bevorzugter kleiner als 10 Mikrometer und besonders bevorzugt kleiner als 6 Mikrometer ist.

Wassrige Beschichtungszusammensetzung nach einem der vorhergehenden Anspriiche, wobei die Gesamtmenge

an verwendeter Kettenverlangerungsverbindung mit aktivem Wasserstoff, sofern verwendet, (abgesehen von Was-
ser) derart ist, dass das Molverhaltnis von aktiven Wasserstoffen in dem Kettenverlangerer zu Isocyanatgruppen
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in dem Polyurethanprapolymer vorzugsweise im Bereich von 0,1:1 bis 2:1, bevorzugter 0,6:1 bis 1,4:1 und besonders
bevorzugt 0,8 bis 1,2 liegt.

Wassrige Beschichtungszusammensetzung nach einem der vorhergehenden Anspriiche, wobei die resultierende
Beschichtungszusammensetzung I6sungsmittelfrei ist.

Verfahren zur Herstellung einer wassrigen Beschichtungszusammensetzung nach einem der vorhergehenden An-
spriiche, umfassend die folgenden Schritte:

)
)
°)
)
)

a) Umsetzen der Komponenten (a) bis (c), um ein Polyurethan zu bilden;

b) gegebenenfalls Neutralisieren des Polyurethans;

Bilden einer wassrigen Dispersion des Polyurethans in Wasser;

d) gegebenenfalls Zufligen von mindestens einem Vernetzer (f), (g) und/oder (d’);
e) Zufiigen von mindestens einem Tensid;

f) Zufligen von mindestens einem Rheologieadditiv;
g) Zufiigen von Vinylmonomer;
h) Zufugen eines radikalischen Initiators;

wobei die Schritte b), ), d), e), f), g) und h) in beliebiger Reihenfolge erfolgen kénnen.

Beschichtung, die erhalten wird durch (i) Aufbringen einer wassrigen Beschichtungszusammensetzung nach einem
der Anspriiche 1 bis 16 auf ein Substrat und (ii) Trocknen der wassrigen Beschichtungszusammensetzung durch
Verdampfen von flichtigen Materialien, wobei die Beschichtung einen weichen Griff aufweist und wobei keine
zusatzliche chemische Vernetzungsreaktion erforderlich ist, um die Beschichtung zu erhalten.

Verwendung der wassrigen Beschichtungszusammensetzung nach einem der Anspriiche 1 bis 16, um eine Be-
schichtung mit einem weichen Griff zu erhalten.

Revendications

1.

Composition aqueuse de revétement comprenant des particules polyméres dispersées, dans laquelle

(i) les particules polyméres dispersées sont des particules hybrides de polyuréthane-polymeére vinylique obte-
nues par polymérisation radicalaire d’au moins un monomere vinylique en présence d’un polyuréthane,

(ii) le polyuréthane et le polymeére vinylique dans les particules hybrides sont présents dans un rapport pondéral
du polyuréthane au polymere vinylique allant de 1:1 a 20:1, de préférence de 2:1 a 16:1, mieux de 3:1 a 12:1,
mieux encore de 4:1 a 12:1 et encore mieux de 4:1 a 10:1,

(iii) le polyuréthane est obtenu par la réaction au moins des constituants suivants :

(a) de 5 a 40 % en poids, de préférence de 10 a 35 % en poids d’au moins un isocyanate organique
bifonctionnel,

(b) de 0,5 a 4 % en poids, de préférence de 0,8 a 3,2 % en poids et mieux encore de 1 a 2,5 % en poids
d’'un composé réactif avec les isocyanates contenant des groupes se dispersant dans I'eau ioniques ou
potentiellement ioniques ayant un poids moléculaire de 100 a 500 g/mol,

(c) de 40 a 80 % en poids, de préférence de 45 a 75 % en poids et mieux encore de 50 a 70 % en poids
d’au moins un diol ayant un poids moléculaire de 500 a 5000,

(d) de 0 a 10 % en poids, de préférence de 0,5 a 4 % en poids et mieux encore de 1 a 3 % en poids d’au
moins un composé d’allongement de chaine a hydrogenes actifs avec une fonctionnalité d’au moins 2
(autre que l'eau),

(e) de 0 a2 10 % en poids d’au moins un diol ayant un poids moléculaire inférieur a 500 g/mol,

les quantités de (a), (b), (c), (d) et (e) étant données par rapport a la quantité totale de constituants utilisés pour
préparer le polyuréthane desquels proviennent les synthons issus du polyuréthane, et

les groupes isocyanate et hydroxyle sur les constituants utilisés pour préparer le polyuréthane étant présents
dans un rapport molaire respectif (NCO a OH) dans la gamme de 0,8:1 a 5:1, de préférence de 1,05:1 a 5:1 et
mieux encore de 1,1:1 a 3,5:1.
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Composition aqueuse de revétement selon la revendication 1, la composition de revétement comprenant

(A) 75 2 99,7 % en poids de particules polymeéres dispersées,
(B) 0,2 a 15 % en poids d'additif rhéologique,
(C) 0,1 & 10 % en poids de tensioactif.

Composition aqueuse de revétement selon la revendication 1 ou 2, dans laquelle au moins 30 % en poids, mieux
au moins 50 % en poids et mieux encore au moins 70 % en poids de la quantité totale de monomere(s) vinylique(s)
utilisé(s) pour préparer le polymeére vinylique est choisie dans le groupe constitué par le méthacrylate de méthyle,
'acrylate de butyle, le méthacrylate de butyle, I'acrylonitrile, le styréne et les mélanges d’au moins deux desdits
monomeres.

Composition aqueuse de revétement selon I'une quelconque des revendications précédentes, dans laquelle le diol
(c) a une température de transition vitreuse T, de -110 °C a +110 °C.

Composition aqueuse de revétement selon I'une quelconque des revendications précédentes, dans laquelle la
quantité de composé d’allongement de chaine a hydrogénes actifs avec une fonctionnalité d’au moins 2 (d) est de
0,5 a 10 % en poids et mieux encore de 1 a 3 % en poids, moyennant quoi les groupes isocyanate et hydroxyle sur
les constituants utilisés pour préparer le polyuréthane sont présents dans un rapport molaire respectif (NCO a OH)
dans la gamme de 1,05:1 a 5:1.

Composition aqueuse de revétement selon I'une quelconque des revendications précédentes, dans laquelle le
polyuréthane des particules hybrides de polyuréthane-polymeére vinylique est réticulé.

Composition aqueuse de revétement selon la revendication 6, dans laquelle le polyuréthane réticulé est préparé
en ajoutant en outre au moins un des agents de réticulation (f), (g) et (d’) suivants :

(f) de 1 @ 20 % en poids, mieux de 5 a 15 % en poids, mieux encore de 8 a 12 % en poids d’au moins un
polyisocyanate organique avec une fonctionnalité moyenne > 2,3, mieux > 2,5 ;

(g) de 1 @ 10 % en poids, mieux de 2 a 7 % en poids d’au moins un polyol ayant un poids moléculaire de
500-5000 g/mol et une fonctionnalité moyenne d’au moins 2,3, mieux au moins 2,6, idéalement au moins 2,9,
et de préférence une température de transition vitreuse Tg de -110°Ca +110 °C;;

(d’) au moins un composé d’allongement de chaine a hydrogénes actifs avec une fonctionnalité de 3 ou plus
dans une quantité d’au moins 50 % en poids du constituant (d),

les quantités de (f), (g) et (d’) étant données par rapport a la quantité totale de constituants (a), (b), (c), (d, y
compris d’), (e), (f) et (g), utilisés pour préparer le polyuréthane.

Composition aqueuse de revétement selon la revendication 7, dans laquelle la quantité totale de (f), (g) et (d’)
représente conjointement plus de 3 % en poids, de préférence plus de 5 % en poids, et mieux encore plus de 10
% en poids, rapporté a la quantité totale de constituants (a), (b), (c), (d, y compris d’), (e), (f) et (g), utilisés pour
préparer le polyuréthane, et la quantité totale de (f), (g) et (d) représente conjointement de préférence 20 % en
poids maximum, rapporté la quantité totale de constituants (a), (b), (c), (d, y compris d), (e), (f) et (g), utilisés pour
préparer le polyuréthane.

Composition aqueuse de revétement selon I'une quelconque des revendications 7 a 8, dans laquelle le composé
d’allongement de chaine a hydrogénes actifs avec une fonctionnalité de 3 ou plus (d’) est une polyamine avec une
fonctionnalité de 3.

Composition aqueuse de revétement selon I'une quelconque des revendications 7 a 9, dans laquelle (f) est choisi
dans le groupe constitué par l'isocyanurate de diisocyanate d’hexaméthyléne, le biuret de diisocyanate d’hexamé-
thyléne, l'isocyanurate de diisocyanate d’isophorone et tout mélange de ceux-ci.

Composition aqueuse de revétement selon 'une quelconque des revendications 6 a 10, la composition aqueuse
de revétement étant une composition monocomposant.

Composition aqueuse de revétement selon I'une quelconque des revendications précédentes, dans laquelle le

polyuréthane et le polymeére vinylique dans les particules hybrides sont présents dans un rapport pondéral du
polyuréthane au polymeére vinylique allant de 4:1 a 12:1.
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Composition aqueuse de revétement selon I'une quelconque des revendications précédentes dans laquelle |a taille
moyenne de particules (D[0,5]) des particules polymeres dispersées (A) est de préférence supérieure a 0,5 micro-
meétre, mieux supérieure a 0,8 micromeétre, idéalement supérieure a 1,2 micromeétre et de fagon particuliérement
préférée supérieure a 1,5 micrometre.

Composition aqueuse de revétement selon I'une quelconque des revendications précédentes dans laquelle |a taille
moyenne de particules (D[0,9]) des particules polyméres dispersées (A) est de préférence inférieure a 20 micro-
meétres, mieux inférieure a 15 micrométres, mieux encore inférieure a 10 micrometres et de fagon particuliérement
préférée inférieure a 6 micrometres.

Composition aqueuse de revétement selon 'une quelconque des revendications précédentes dans laquelle la quan-
tité totale de composé d’allongement de chaine a hydrogénes actifs employé, s'il est utilisé, (a part I'eau) est telle
que le rapport molaire entre hydrogénes actifs dans le composé d’allongement de chaine et groupes isocyanate
dans le prépolymére de polyuréthane se situe de préférence dans la gamme de 0,1:1 a 2:1, mieux 0,6:1 a 1,4:1 et
de fagon particulierement préférée de 0,8 a 1,2.

Composition aqueuse de revétement selon I'une quelconque des revendications précédentes, la composition de
revétement résultante étant dépourvue de solvant.

Procédé de préparation d’'une composition aqueuse de revétement selon lI'une quelconque des revendications
précédentes comprenant les étapes suivantes :

a) réaction des constituants (a) a (c) pour former un polyuréthane ;

b) éventuellement, neutralisation du polyuréthane ;

c) formation d’'une dispersion aqueuse du polyuréthane dans l'eau ;

d) éventuellement, ajout d’au moins un agent de réticulation (f), (g) et/ou (d’) ;
e) ajout d’au moins un tensioactif ;

f) ajout d’au moins un additif rhéologique ;

g) ajout de monomere vinylique ;

h) ajout d’un initiateur radicalaire,

les étapes b), c), d), e), f), g) et h) pouvant étre dans n’importe quel ordre.

Revétement obtenu (i) en appliquant une composition aqueuse de revétement selon 'une quelconque des reven-
dications 1 a 16 a un substrat et (ii) en séchant la composition aqueuse de revétement par évaporation des composés
volatils, le revétement ayant un toucher doux et aucune réaction de réticulation chimique supplémentaire n’étant
nécessaire pour obtenir le revétement.

Utilisation de la composition aqueuse de revétement selon I'une quelconque des revendications 1 a 16 pour obtenir
un revétement ayant un toucher doux.
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